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DETAILED ACTION 



This Office Action is in response to the application filed on 10/3/2005. 
Currently, claims 1-8 are pending. 

Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

IDS 

The information disclosure statements (IDS) submitted on 10/3/2005 and 1 1/13/2006 are 
in compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 
statements are being considered by the examiner. 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 



Claims 1, 2, and 6 are rejected under 35 U.S.C. 102(e) as being anticipated by Howard et 



Claim Rejections 



35 USC §102 



al (US Patent 6,890,863). 
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Pertaining to claim 1, Howard shows, while referring to FIG. 4, a method of 
manufacturing single-crystal semiconductor blocks, wherein small-diameter single-crystal 
semiconductor blocks of a relatively small diameter (404) for slicing off single-crystal 
semiconductor wafers of a relatively small diameter desired by users are cut out from a large- 
diameter single crystal semiconductor block of a relatively large diameter (401). 

Pertaining to claim 2, Howard shows the method of manufacturing single-crystal 
semiconductor blocks according to claim 1 , wherein said semiconductor is a III-V group 
compound semiconductor (column 3, lines 10-14). 

Pertaining to claim 6, Howard shows the method of manufacturing single-crystal 
semiconductor blocks according to claim 1, wherein a total cross-sectional area of a plurality of 
said small-diameter single-crystal semiconductor blocks cut out from said large-diameter single- 
crystal semiconductor block corresponds to at least 50% of a cross-sectional area of said large- 
diameter single-crystal semiconductor block (FIG. 4 clearly shows the total cross-sectional area 
of small-diameter blocks 404 is more than 50% of the cross-sectional area of the large-diameter 
block 401). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Howard et al (US 
Patent 6,890,863) in view of Sarayama et al. (US Patent 6,780,239). 
Howard shows the method of claim 1 . 

Howard fails to show the large-diameter single crystal semiconductor block has a 
thickness of at least 10 mm. 

However, Sarayama teaches in column 4, lines 24-30, that a GaN crystal is grown to a 
thickness of several tens of millimeters, followed by the subsequent slicing of the crystal to form 
wafers. 

It would have been obvious to one of ordinary skill in the art, at the time the invention 
was made, to form the large-diameter semiconductor block of Howard at a relatively large 
thickness of several tens of millimeters, as taught by Sarayama, with the motivation that a thicker 
crystal allows for more wafers to be sliced in comparison to a thinner crystal. Thus, fewer 
crystals would need to be grown in order to produce the same number of wafers. 

Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Howard et al. (US 
Patent 6,890,863). 

Howard shows the method of claim 1, but fails to show, in his invention, that the small- 
diameter semiconductor block is cut out of the large-diameter semiconductor block by means of 
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an electric discharge machining method, a wire saw method, a grinding method by means of a 
cylindrical core, or a band saw method. 

However, Howard does teach in column 1, lines 16-18 that a wire saw is used to cut 
smaller semiconductors from large semicondctors. 

It would have been obvious to one of ordinary skill in the art, at the time the invention 
was made, to use a wire saw to cut the small-diameter semiconductor block from the large- 
diameter semiconductor block in the method of Howard, with the motivation that such a process 
is well-known in the art for such an application (column 1, lines 16-18). 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Howard et al (US 
Patent 6,890,863) in view of Suda (US Patent 5,824,153) and Smith (US Patent 4,343,832). 

Howard shows the method of claim 1, wherein at least four small-diameter single crystal 
semiconductor blocks are cut out from the large-diameter single-crystal semiconductor block 
(shown in FIG. 4). 

Howards fails to show that the small-diameter single crystal semiconductor blocks have a 
diameter of at least 2 inches and the large-diameter single-crystal semiconductor block has a 
diameter of at least 5 inches. 

However, Smith teaches in column 1, lines 33-35 that 2-inch diameter wafers can be used 
in semiconductor processes. Suda teaches in column 1, lines 28-29 that ingots are formed at a 
diameter of 8 inches. 

It would have been obvious to one of ordinary skill in the art, at the time the invention 
was made, to apply the method of Howard to an 8-inch ingot, as taught by Suda, to ultimately 
form 2-inch wafers, as taught by Smith, for the reasons that 8-inch ingots are heavy, and are thus 
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difficult if not dangerous to handle (Suda column 1 5 lines 40), whereas a 2-inch ingot is easier to 
handle, and a wafer formed from a 2-inch ingot is less prone to breakage during processing 
(Smith column 1, lines 33-35). 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Howard et al (US 
Patent 6,890,863) in view of Nakamura et al. (US Patent Application 2003/0041796). 

Howard shows the method of claim 1 . 

Howard fails to show defective parts included in any cross-sectional area of said large- 
diameter single-crystal semiconductor block correspond to at most 65% of said cross-sectional 
area. 

However, Nakamura teaches in [0102] that a 200 mm single-crystal silicon ingot can be 
produced to such that at least 55% of the entire wafer plane is defect-free. 

It would have been obvious to one of ordinary skill in the art, at the time the invention 
was made, to use the ingot in which 55% of the wafer plane is defect-free, as taught by 
Nakamura, as the large-diameter single-crystal semiconductor block of Howard, with the 
motivation that the elimination of defects leads to a decreased chance of performance 
deterioration in a semiconductor device (Nakamura [0003]). 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Howard et al (US 
Patent 6,890,863) in view of van der Muehlen et al. (US Patent 6,489,626). 

Howard teaches the method of claim 1 . 

Howard fails to teach that the small-diameter single-crystal semiconductor blocks are 
formed to have at lease any of an orientation flat, an index flat, and a notch for easy 
determination of its crystal orientation. 
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However, van der Muehlen teaches in column 1, lines 38-52 that a wafer flat or notch is 
typically formed in a wafer to determine its crystal orientation during a handling process. 

It would have been obvious to one of ordinary skill in the art, at the time the invention 
was made, to form a wafer flat or notch in the small-diameter single-crystal semiconductor 
blocks of Howard, as taught by van der Muehlen, with the motivation that such flats are notches 
are useful in subsequent processes, such as controlling a channel formed by implanted ions (van 
der Muehlen column 1, lines 49-52). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daniel Luke whose telephone number is (571) 270-1569. The 
examiner can normally be reached on Monday through Friday 7:30 a.m. to 5:00 p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on (571) 272-1702. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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